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SUMMARY

This document is one of a series of guidance documents developed by the Department of
Ecology to improve wetland mitigation in the State of Washington. It describes a tool
(called the CreditDebit Method) for estimating whether a plan for compensatory
mitigation will adequately replace the functions and values lost when a wetland is altered.
The tool is designed to provide guidance for both regulators and applicants during two
stages of the mitigation procesg 1) estimating the functions and values lost when a
wetland is altered, and 2) estimating the gain in functions and values that result from the
mitigation. The Department of Ecology, however, does not require the use of this method.
The adequacy of a mitigation project can also be determined by using any other method
OEAO AAAOAGROAGOGHE ADIGTEAUS

The Credit-Debit Method is based ontie Washington State Wetland Rating System for
EasternWashington (Ecology publication #0406-15). It also incorporates some
refinements in characterizing functions and values that have been developed since then,
and that have been summarized ifHruby (2009). Developing rapid methods for analyzing
upland riparian functions and values. Environmental Management 43:1219243 ]

The ecological functions of wetlands that provide value to society fall into three major
groups: 1) hydrologic 2) improving water quality, and 3) habitat and maintaining food
webs. Functions are first scored based on: 1) the potential of the site to provide each of
three functions, 2) the potential the landscape has to maintain each function at the site
scale, and 3) the value eachuiction may have for society. Each aspect of the function is
then transformed to a qualitative rating of high, medium, or low.

The scores for each of the three functions at the wetland being altered (impact site) are
used as the basis for calculating vea much mitigation is needed. The gains in functions and
values at a mitigation site are compared to the losses at the impact site to determine if the
Ofl-iet-l T 006 DI 1T EAU EO AAET C 1 A0S

First, the wetland being altered is rated for its functions and vaks and these ratings are

OOAT O&I OI AA ET O1 Ap1AE] QOXARS olbaintgAediat tAEAADAC Aitd Dl
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however, are not intended to representa quantitative measure of loss or gain in functions

Rather, theresults provide qualitative ratings of the functions that are then transformed

into numbers for the purpose of tracking changes.
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CHAPTER 1

Introduction
1.1 Background

Wetlands are complex ecosystems that can improve water quality, provide natural flood
control, provide important habitat, and stabilize shorelines. They often support a wide
variety of plants and animals, including rare and erahgered species, migratory birds, and
the young d commercially valuable fishes (NRC 2001)In recent years, concern about the
loss of wetlands in the United Stateand in Washington State has led tefforts to protect
wetlands on both public and privatelands. Compensatory mitigation is me of the ways
used to protect the functions and values of wetlandthat are lost as a result of changes in
land use.

Definition of Compensatory Mitigation

For purposes offederal laws (Section 10 and Section 404 compensatory mitigation is the
restoration, creation, enhancement, or in exceptional circumstances, preservation of
wetlands and/or other aquatic resources for the purpose of compensating for unavoidable
adverse impacts which remain after all appropriateand practicable avoidance and
minimization has been achieved.

http://www.nap.usace.army.mil/cenap -op/regulatory/definitions.html#Comp%20Mit

The basicpolicy used in compensating for impacts to wetlands isalledOE A Nét, T 006
policy. o net lossof wetland functions and value$is aFederaland Statepolicy goal that
emergedin 1989 and hasbeen a mainstay of land use regulations since th¢NRC 2001)

To date, the(o net lossdpolicy hasbeen interpreted to meanthat wetlands shouldbe
conserved wherever possible, and thatvetlands converted to other usesmust be offset
through compensatorymitigation to provide the same functions and values that have been
lost. However, the National Academy of Sciences has concluded that mitigation projects
have not met the policygoal despite someprogress in the last 20 yeargNRC 2001)

Many tools have keen developedo understand thefunctions andvalues of wetlands. The
methods range from detailed scientific analyses that may require many years to complete
to the judgments of individual resource expertsione during one visit to the wetland
Managersof our wetland resources, however, are faced with a dilemma. Scientific rigor is
often time consuming and costly. Tools are needed to provide information on tienctions
andvalues of wetlands in a time and costeffective way(Kusler 2004). One way to
accomplish this isto rate wetland functions by their important attributes or characteristics
based on the collective judgment of regional experts. Such methods are relatively rapid but
still provide some scientific rigor (Hruby 1999).
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The purpose of he method described in this document is to provide a tool by which

applicants and regulators can determine ifctions taken to mitigate an impact to wetlands

will adequately replace the functions and values lostlt is based on the Washington State

Wetland Rating System folEasternWashington (Ecology publication #0406-15). The

method also incorporatesimprovements in rating functions and valueghat have been

AROAT T BAA &£ O OOADPEAS I AOET AO OET AA OEAT AT A
Chapter 2 provides an introduction torapid methodsused in Washington Statand their

calibration. Chapter3 describes the process usetbr estimating losses in functions that

result from impacts to wetlands and the gains that can be achieved througlompensatory

i EOECAOQEIT 8 #EADPOAOO t AT A v AOA OEA OEEAI A
gains and losses in functions and valuesAppendicesA and E contain the worksheets for

rating functions and values and then calculating the gains drlosses in functions.

This method is suitable only for freshwater vegetated wetlands as defined by state and
federal delineation manuals. It should not be used for streams, or upland riparian areas.
Furthermore, the ratings of functions and values valid only for entire wetland units as
defined in Chapter 4. As of August 2012, no rapid methods have been calibrated for the
wetlands in the State that can rate small sulareas of wetlands in an accurate and
repeatable manner.

1.2 The CrediDebit Method in Relation to Other
Wetland Guidance by Ecology

This document is one of a series of guidance documents developed by the Department of
Ecology to improve wetland mitigation and proection in the State of Washington. The first
guidance document was the original wetland rating system published in 1991. Since then
the department has been expanding and revising their guidance documents to incorporate
the latest scientific information about wetlands and mitigation. For example, the current
version of the wetland rating system foreasternWashington published in 2004 (Ecology
publication #04-06-15) is the secondrevision of this guide, and the 2006 joint agency guid
for developing mitigation plans (Ecology publication #0606-11b) is an update of the 1994
joint agency publication on the same topic (Ecology publication #929).

The recommendations made in these documents from Ecology are not regulatory
requirements . They do, however, provide useful information for protecting wetlands and
doing mitigation. The CreditDebit Method provides one tool for determining the adequacy
of compensatory wetland mitigation Itdoes not set any new regulatory requirements.
Many local regulations use aredased ratios to determine mitigation requirementsand
this guidance does not changtheseregulatory requirements.
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The Credit -Debit Method is Technical Guidance

The method for calculating mitigation requirements is not a regulation. It does not

have any independent regulatory authority and it does not establish new regulatory
requirements. Its use, however, may be requested by regulatory agencies or local

jurisdictions.

Existing laws, regulations, and policies require that impacts to wetlands be mitigated
to replace the functions, values, and area los€Currently mitigation ratios are the

most commonly used approaclkesto determine the adequacy of wetland
compensatory mitigation. TheCredit-Debit Method provides regulatory agencies,
developers and project proponents with another method to apply at the project level.
If the method is implemented correctly, it should result in compliance with existing
requirements for offsetting the losses of wetland functionand values.

The CreditDebit Method is not the only method for providing an estimate of wetland
functions that can be used in determining mitigation needs. As of February 2012,
however, itistheonyOOAPEAS6 | AOET A AOAEI AAT A EIl
peer review and been calibrated to wetlands in the State. Studies done using other
indicator-based methods all conclude that results are not accurate unless they are
calibrated for the wetlands within a region. This has been found in Oregon,
Pennsylvania, New Jersey, and the Appalachian region (Adamus and others 2010,
Stander and Ehrenfeld 2009, Cole and others 2002, Rheinhard and others 1997, Co
and others 2008). The CrediDebit Method was cabrated in 120 wetlands in
western Washington and 91 wetlands in eastern Washington.

Using theCredit-Debit Method would change how the requirements for mitigation are

calculated. Past guidance (Ecology publication #086-008) recommends that Wetland

Category, the type of mitigation, the risk of failug, and the temporal loss of functions be

used as factors in calculating the area of mitigation requireldd EEO EO AAI T AA OEA
OAOEIT 6 AT A EO OOi i AOEUAA AO OEA AAOAO 1T &£ 1 EOQE
altered or lost. The mitigation ratio will probably remain one wayto establish the

adequacy of a mitigation project for some time to come because it is well known, has been

accepted by both applicants and regulators, and has been incorporated into regulations.

The Credit-Debit Method substitutes a rating of three wetland functions and their values for

the Wetland Category to provide a more accurate measure of wetland losses and gains. The

i AGETA T1T 11TTCAO OOAO AOAA AO OEA OAOOOAT Auo
project. It does use area as a factobut includes a score for the rating of a function to

AAEET A OE A4 ORA® OIORA AAUBGO A 1PA (E 1 E@radiiod tillludes theA A O A
type of mitigation, the risk of failure, and the temporal loss of funadns as factors in the

calculations. The values assigned to these latter factors, however, have been modified

slightly from the previous Ecology guidancéo reflect the latest scientific information (see

discussion in Chaptei3).
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This final draft of the CreditDebit Method has undergone two-step review process. The
operational draft released in August 201lIncluded peer review and general public review
as well as eight months of field testingThis final draft has undergone a year of field testing
as well as further review by wetland scientists and wetland experts.

1.3 Process for Selecting a Mitigation Site

Selecting a mitigation site that compensates for the functions angalues(now commonly

called @cosystemserviced q 11 66 AO OEA Ei pAAO OEOA EO A Al
identify the functions andvalueslost at the impact site, then you must try to find a site

where those functions can be compensated, and finally you must determine if the

mitigation will be feasible and sustainable. Figure 1 provides a graphical representation of

the steps thatshould be taken in selecting an appropriate mitigation site. Thimethod

addresses onlytwo of the questions in the process (the two boxes highlightedith a

shadowin Figure 1). Figure 1 also includes the web links to othguidancedocuments

published by the Department of Ecology that can help you address the other questions.
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Figure 1The technical questions that need to be addressed when devejopétland
compensation projectsOther Department of Ecology guidandecumentson the
subjectsare listed with links to their location on the Ecology web site.

Can impacts to wetlands and their buffers be avoided
minimized
Guidance onwidance and minimization
forthcoming

What functions andralueswill be lost when you alter the
wetland?
CreditDebit methodc this document

Do you need to replace the specific functions and values lost in the wetland that is al
OR,
Should your mitigation restore important functions and values identified in regional
watershed plans?
These questions need to be addressed in discussions with the regulatory agencies ¢
by case basis

Choose a possible site for mitigation, then ask: ihlsite be sustainable and
will mitigation actiongmprove ecological processes at a watershed scale?

Methods for analyzing landscape processes
https://fortress.wa.gov/ecy/publications/summarypages/1006014.hitm
https://fortress.wa.gov/ecy/publications/summarypages/0506027.htmi

Guide for Selecting Sites Using a Watershed Approach
https://fortress.wa.gov/ecy/publications/summarypages/1006007.html

Does the mitigation site have constraints that might prevent yot
from improving the functions you need to replace?

Guide for Selecting Sitéssing a Watershedpbroach
https://fortress.wa.gov/ecy/publications/summarypages/1006007.html

Can actions taken at the mitigation site increase functions and val
enough to compensate for the functions avnalueslost?
CreditDebit Methodc this document

Develop a mitigation plan for the site

Guide for developing mitigation plans
https://fortress.wa.gov/ecy/publications/summarypages/0606011b.ht
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1.4 How the Method Works

The forms attached at the end of this document ask the user to collect inforiman about
the wetland to be altered and the mitigation site in a stefy-step process. These steps
include:

Establish a wetland unit for rating impacts to functions (Chapted)

Classify the wetland using théHydrogeomorphic (HGM) classification (Chapter5)
Rate the functions and values being lost (Chapté&; and Appendix A

Estimate the amount of mitigation you will need (DebitdNorksheet in Appendix E)
Choose a possible mitigation site and develop an outline of the actions you propose
for creation, re-establishment, rehabilitation, enhancement, and or preservation
Rate the functions of the mitigation site in the future based on your draft plan
(Chapter 5 Appendix A

7. Estimate the gains in functions through mitigation (CreditdVorksheet in Appendix E)
8. Determine if your mitigation will replace the functions and values lost (Summary in
Appendix E)

arwpdnE

o

We recommend careful reading of the guide before filling out the form. First, you need to
be sure that the correct form is being used. For this reason, s important to understand
the system used to classify wetlands (see Chapt®y.

Three functions of wetlands are characterized; hydrologic functions, improving water
quality, and habitat. Each function is rated based on three aspects of the functiqthe
site potential, the landscape potential, and the value to society. The final scéoe a
function can range from3-9 and isbased onassigning a score of 1, 2, or 3 to the ratings
high, medium, or low.

1.5 Time Involved

The time necessary toate the functions ofwetlands will vary from as little as fifteen

minutes to several hours. Several of the questions the Scoring Formare best answered
by using aerial photographstopographic maps, other documents, or a combination of these
resources with field observations. Filling out theScoring Form, however, does require a
site visit to answer some of the questions that cannot be answered from aerial
photographs. In some cases, it may also be necessary to visit Wetland more than once.
Someof the questions cannot be answered if the ground is covered with snoav the

surface water is frozen. If this is the case at the tingsiteis beingcharacterized, it may be
necessary to revisit the site later.

1.6 Experience Needed to Complete the Iror

It is important that the person(s) using the Credit-Debit Method have experienceand
educationin identifying natural features, indicators ofwetland function, plants classes, and
some ability to distinguish geomorphic differences irthe landscape We ecommend that
knowledgeable environmental consultants or wetland experts be used @nalyzemost
sites, particularly the larger and more complex ones.
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In addition, users of this method should be familiar with the Washington State Wetland
Rating system forEasternWashington, and have taken the training provided by the
Department of Ecologyon using the rating system Most of the data needed to fill outhe
Scoring Form (>90%) are also found on the form used in the Washington State Wetland

Rating System

Users of the CreditDebit Method who have not taken the training on the wetland rating
system can expect thatpn the average, their scores for thefunctions will be off by at least
1 point. This is based on data collected during the calibration of the wetland rating systen
and subsequent training sessions. Untrained users will underestimate, or over estimate,
the amount of mitigation required by 15%. This is an average, and actual differences may

be as high as 40%.
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CHAPTER 2

Modeling Functions and Valuesm ThisRapid
Method

2.1 TheSructure of the Method

Rapid methods for analyzing the environment often use data that are both glitative and
guantitative. The analyses may also involve numeric models that in themselves represent
gualitative, multi-criteria, decision tools (Hruby 1999). As a result, generating a single
score or index for a wetland function requires algorithms (rués that are similar to
equations), for combining different characteristics that may not be mathematically
compatible. Qualitative data and quantitative data both have to be transformed into
ordinal numbers so they can be combined. In the method describ&ére, wetland

functions are first scored using ordinal numbers based on three separate aspects of a
function (Site Potential, Landscape Potential, and Value). Each aspect is then rated as
[H]igh, [M]edium, and [L]Jow based on the sum of the ordinal numbet The ratings are
combined using a decision matrix that assigns final scores to each function (see first page of
the field form in Appendix A).

The three aspects of functions used to rate it are: 1) the potential of the site to provide

each of function 2) the potential the landscape has to maintain the function at the site

scale, and 3) the value each function may have for society at that location. Each aspect of a
function is scored, but the score is transformed to a qualitative rating of high, medmy or

low. The rating of each aspect is then given equal weight in the final score for that function.

AEA NOAOGOGEITO AT A OAIT OETCc 1T &£ OGEA OOEOA bl 6A1 O
001 OAT OEAIl 6 OOAA ET OEA 7 AOE&E®DR®EHWaslingtdnOA 7 A0I
(Ecology publication #04-06-p v J 8 4EA O1 BDP1T OOO1 EOGUS OAIT OA AEOI
however, is not used. Rather, the information once provided by the opportunity score is

expanded into two categories. FunctionsareratedbdsA 1T 1T OEAEO O1 AT AOAADPA
AT A OEA OOAI OAOGe EIT OOAAA T £ 1 pP1 0001 EOUS 4 EA
the objectives of this method.

The numeric models used to characterize functions in rapid methods do not model actu
environmental processes but rather are multicriteria decision models where each
indicator represents a decision criterion to describe the level of function (Hruby 1999)
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2.2 Wetland Functions and Their Indicators

The functions provided by wetlands derive from the interactions among different
components of the ecosystem and the landscape. These interactions are called
environmental processesProcessesre dynamic andcan occur at all geographic scales
Thus thefunctions performed by a wetland can be influenced by events occurring within
the wetland unit as well as in the watershed. For example, the river adjacent to a wetland
may be deepened (downcut) as a result of increased runoff from tgradient development
This changes the effectiveness of the wetland at storing overbank flood wat€gis
hydrologic function).

Any factor that changes how well, or how much, a function is performed by a wetland can

AA AT T OEAAOAA A OAT 1 0011 6 ehusedhEha &ieni@T AOET 1 8
literature is driver. The drivers of functions in wetlands determine how well the functions

are performed. An event that affects a driver is calleddisturbanceby ecologists (Daleand

others. 2000). The type, intensity, and aration of disturbances cansignificantly change
environmental processegDale and others. 2000), and thereby wetland functions

Climate, geology, and the topographgre major processesn a watershedthat control how
water, sediment, and nutrients move.Theseprocesses along with factors that occur within
the boundary of a wetland, control the functions performed by the wetlandlf human
activities change these processes in a watershed then the functions in a wetland will also
change(Sheldon and othes 2005). Any rating of functions at a site, therefore, also
requires information about the watershed in which it lies.

The ecological functions that provide value to society fall into three major groups: 1)
hydrologic [e.g. flood storage]2) improvin g water quality, and 3) habitat and maintaining
food webs. Each of these can be sdivided into separate functions For example,
hydrologic functions may include flood storage, velocity reduction, groundwater recharge,
and de-synchronization of flood-flows (Hruby 2001). The method described here
characterizes only the three groups of functions to maintain consistency with th&ating
system on which it is basedHruby 2004a).

In @apiddomethods such as this one, functions and values are analyzed bya&rsng a

series of questions that note the presence, or make simple measurements, of

environmental indicators. Indicators are easily observable characteristics that are

correlated with quantitative or qualitative observations of the performance of a fungbn

(Hruby 1999, NRC2002). Most indicators represent relatively stable characteristics that

describe the structure of the ecosystem or its physical or geologic properties (Brinson and
others 1995). Indicators, unfortunately, cannot reflect actual rates at which functionga
PDAOA&EI Oif AA AAAAOGOA OAOAO AAT AEAT CA ET OEI A8
developed such that indicators can be used as shortcuts to judge whether functions are

~ ~ '~ N N s oA

I AAODOOET ¢ AO ADRRIOHPEANROA 1T AOATI 06 |
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2.3 The Values of Fctions

The three basic functions rated in theCredit-Debit method are all considered to be valuable
and need to be replaced if lost.In Washington State the wetland functionghat are
addressed inthe tools developed by Ecologgre defined as the ecolgical processes that
provide services/values to society(Hruby 2001). This is a subset othe possible functions
wetlands perform. Thereare many ecological processes that amot usually considered of
any significant value to society (e.g. providing hatat for Nematode worms or mosquitoes;
taking up nitrogen from surface waters but then releasing back into the surface water
when plants decompose).

SET AA All OEOAA &EO1 AGETIT O AOA Ai1 OEAAOAA Oi
sub-unit of the method is to rate the values relative to other wetlands in the landscape. The
value part of the score is intended to highlight those wetlands where a function is more
valuable to society because of factors in the surrounding landscape. For example,dioo
storage is more valuable in a watershed where flooding causes major damage than in a
watershed without flooding. A wetland that is moderately effective at cleaning up
pollutants is assigned a higher value if it is in a watershed that already does not etevater
guality standards. In this case, the wetland removes pollutants that would otherwise
further degrade water quality. A wetland that provides habitat for Threatened and
Endangered Species (T/E species) is more valuable than one that provides habifor other
wetland dependent species since society has passed laws that give preference and added
value to T/E species.

2.4 Calibrating the indicators

Aninitial list of indicators identified from areview of the literature was used to deelop
protocols and data sheets for sampling reference sites. Indicators were divided into three

types:

e Those present at the site itself (indicators of site potential).
Those found in the surrounding landscape (indicators of landscape potential).
¢ Those hat indicate the function performed is providing some value to society
(indicators of value).

Data on each indicator were collected at a minimum df5 sites for eachHydrogeomorphic
(ass of wetlands. Sites were chosen to represent the widest possibénge of
environmental conditions found in the class. Data on some of the indicators could be
collected from scaling and mapping aerial color photographs, but all of this information
was verified by at least one visit to each site.

The calibration process involved the following steps:

1. Deletion of indicators that could not be readily estimated from aerial photographs
or during a brief field visit (< 3hrs). This represents a compromise between the
science and the needs of the user. Some important indicators of functioould not
be used because they could not be measured within the time allocated,cauld not

Calculating Cedits and Debits for Mitigation in EasternWVA Final Report August 2012 10
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be collected with reproducible resultsby the majority of environmental scientists.
For example, the organic or clay contestof wetland soils are an important indicator
of chemical processes that improve water quality (Rosenblatt and others 2008RC
2002), but these cannot be readily measuitin the field. The indicatos of organic
and clay soils therefore had to be simplified. First, users are asked to determire
organic soilsor clay soils are presenin the unit based on the mapping done by the
National Resouce Conservation Service (RCS) If it is not mapped users are asked
to perform one simple field testto determine if the soil meets theNRCS criteria If
the organicor clay content does not meet the percent needed to classify it as an
organic soilor clay soil, the unit isconsidered not to have the indicator In this case
the reproducibility of the data collection among different users was judged to be
more important than achievingadditional scientific rigor by scaling theamount of
organic or clay material in the soil.

2. Reviewing the literature on wetland indicators,and determining what aspect of the
indicators represent the high and low levels of functioning.

3. The data for each indicator collected at the reference sites are then sorted based on
the values representingthe highest level of function to the lowest in the reference
wetlands. This ranking of data generates a distribution that is used to help
determine where the breaks in the scoring should occur. The final decisions on
scoring, however, were developed frongraphical analyses of the distribution of
scores of all sites. The goal was to ensure a relatively even distribution of ratings
among the calibration sites. Although statistical methods are being developed for
multi -criteria decision models (e.g. Fergusn and others 2007, Fuller and others
2008), these methods are not yet applicable to a categorization that incorporates
values, special characteristics, as well as quantitative indicators.

4. Developingan independent, and qualitative, assessment of tnowell a wetland
performs a function and then calibraing the scores of the indicators to gethe best
fit to the independent assessment The calibration involved alternatively changing
the scoring for each indicators and the scaling within an indicatomtget the best fit
to the independent assessment

Further details on the approach used to calibrate the rapid assessment methods developed
by Ecologycanbe found inHruby and others (1999),Hruby (2001), and Hruby (2009).
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CHAPTER 3

Estimating theAdequacy of Wetland
Mitigation

Stes for mitigation in easternWashington should be chosen using the latest guide
from the Department of Ecology, the U.S. Army Corps of Engineers, and the U.S.
Environmental Protection Agency. As dfebruary 2012,this is Selecting Wetland
Mitigation Sites Using a Watershed ApproadbcologyPublication # #10-06-007
https://fortress.wa.gov/ecy/publications/summarypages/1006007. html )

The adequacy of a mitigation project is estimated by filling out worksheets that score the

functions and values of the wetland being impacted (called debits) and then score the

increase in functions that result from activities described in the mitigation plan (called

credits). Appendix A has the worksheets for scoring the functions at both the impact and

mitigation sites. Appendix E has worksheets for calculating the debits and creslitor these

£O01T AOCEIT 1 08 I POT EAAO EO OOOAITT U AAAI AA AAARNO
£O01 AOGET 1T O AOA EECEAO OEAT OEA ThédddlduBtdods OAT OAO
however, are not intended to represent arexactmeasure of loss ogain in functions. Even

though the method uses numbers, it dependsn qualitative ratings of the level of functions

that were developed through a formal decision making process described in Hruby (1999,

2001).

The worksheets in this method arantended to establish a clearunderstandable, and
consistent method for determining if a mitigation project will replace the functions and
values lost when a wetland is alteredHowever, nothing in this method should be
interpreted as a promise or guarantee that a project which satisfies the guidelines
given herein will be assured of approval. Also, the method does not change any
requirements given in the 404(b)(1) Guidelines or other applicable regulations regarding
avoidance, sequencing, minimization, etc. Slurequirements need to be addressed
independently of this method.

NOTE The CreditDebit Method should not be used in developing design criteria for a
mitigation plan because it does not provide enough detail. For guidance on developing
mitigation planO D1 AAOA OAA % AT 11 CU8O COEAA 11 OEEO
06-011b, https://fortress.wa.gov/ecy/publications/summarypages/0606011b.html ).
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This method isnot appropriate for:

e Projects planning to use a mitigation bank, unless the method is specified in the
enabling documents for the bank.

e 7AO1I ATAO OEAO I AAO AT U 1T &£ OEA AOEOA(Q
section of the rating systems for westen Washington. Mitigation for wetlands
with Special Characteristics needs to be addressed on a cdBecase basis.

e Addressing impacts to historic, cultural, or aesthetic values that may need to be
mitigated in addition to the environmental functions.

3. 1Information Neededto do the Calculations

You will need the following information to determine if the compensatory mitigation you o
are planning is adequate to replace the functions and valuési 0O AO OEA OEI PAA O«

1. Mitigation Plan

You will need to develop araft mitigation plan that provides enough detailto properly fill
out the worksheets and estimate the mitigation credits available. The plan should be
prepared according to the gidance developed by Ecology, the Corps, and EPA
(https://fortress.wa.gov/ecy/publications/summarypages/0606011b.html ).

2. Score for Functions at Impact site

You will need b scorethe functions of the wetland being altered before the impacts are
sustained using theScoring Formdescribed in Chapter5. The scoring has to be based on
A OxAOI AT A O1T EOG6 AOThi heEibd idnat sdehtifically vail @ yod
score only the area that will sustain the impacts (impact area). You will however calculate
the amount of mitigation needed based only on thareaof the wetland being altered.

3. Score for the Gain in Functions Resulting From Mitigation

You will need toscorethe functions of the site proposed for the mitigation using the same

process Use the information in thedraft mitigation plan to estimate what the indicators of

function would be when all the goaldor mitigation site have been achieved. If the

proposed mitigation site is already a wetland (e.g. you are doingeabilitation or

enhancement) you will need to score the functions for the existing conditions as wellhe

scoring again hastobebasedi A OxAO1I AT A OTEOH AO AAAEEIT AA EI

Two calculationsare needed one to quantify the amount of impact sustained, and one to

guantify the amount of mitigation proposed. These are called the Debits and Credifhe
OAOOOAT AUG6 Ain B atumber cQleuanOB AKIBET O 8 6 ) O OADPOAOAT «
rating of wetland function assigned to one acre. The size of the impact or proposed

mitigation is multiplied by the score for a function to determine how many acrgoints are

needed. For gample, a wetland may score 7 points for habitat functions on th&coring
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Form. If the footprint of the impact is 0.5 acres, the amount of mitigation required is 3.5
acre-points.

Debits: Debits are theamount of mitigation, in acrepoints, needed to repace the functiors
lost. The debits are based on the existing condition of the wetland before the impact. For
example, if a wetland is to be impacted by filling, then the debits shall be calculated based
on the existing, unfilled, condition.

You will be calculating three separate values for debits: one for each of the three
functions (improving water quality, hydrologic function, and habitat functions).

Credits: The increase in functionsmeasured in acrepoints, that results from the activities

at the mitigation site. The credits are calculated based on the conditions in the wetland
expected at the time when all structural and hydrologic elements proposed in the plan have
reached maturity. If different types of mitigation are proposed for different areas of a site,
then each such area will need a separate calculation of credits (see Section 3.3). For
example, the creation of an emergent marsh in one area and the enhancement of a forest
community in another will require separate calculations. The credits are then totaled to
calculate the overall credits generated by the mitigation plan. In addition, if mitigation is
proposed for different sites, then a worksheet should be prepared for eh site and the
credits for each function added together to determine if the mitigation is adequate.

You will be calculating three separate values for credits: one for each of the three
functions (improving water quality, hydrologic functions, andhabitat functions).

A mitigation plan is deemed adequate for replacing the functions lost when the credits that
will be generated through the mitigation are at least as large as the debits td8ng from
the impactfor each of the three functions individually.  Thus,

CreditSimproving water quaiity >= DeDbitSimproving water quality
CreditS hydrologic function ~ >=  DeDbitSnydrologic function
CreditS habitat function >=  DebitSnaitat function

NOTE: Itis not always necessary to replace all three functions at one site. In some cases,
especially in urbanizing areas, a mitigation plan that replaces hydrologic and water quality
functions nearby and the habitat funtons in another hydrologic unit might be more
sustainable.

NOTE: It may also be possible to negotiate an exchange of functions where excess credits
for one function are used to balance a lack of credits for another function. This may be
appropriate in areas where a watershed plan or watershed analysis has indicated there is a
higher need for restoring one function over anotherpr where other data exist showingone
function is more valuable than another.
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4. Maps and aerial photographs

Some of the inbrmation required to rate the functions can be obtained from aerial
photographs. We suggest you print out aerial photos of both the impact and mitigation
sites for mapping the information required in the Scoring Form.

The amount of mitigation required (debits) and the amount of mitigation achieved (credits)
depends on the types of plants at both the impacted site and the mitigation site. Itis
important therefore to map the Cowardin plant classes within the wetland being impacted
and at the mitigation ste. Use the procedures for mapping Cowardin classes that are
described in Section 5.2.

You will also need to map separately the areas that will be created or-established from
those that will be rehabilitated or enhanced. Credits will be calculateceparately for each
type of mitigation.

3.2 Calculating-osses in Functions and Valu@ebits
Workshee)

Use the Wetland Scoring Form in Appendix A to determine the scarfor each functionin

the wetland being altered or filled The scores need to be determined for the entire
wetland unit . Chapter 4 describes how to establish a wetland unifThe procedures for
collecting the data needed to fill out the Scoring Form are described in Chapter 5. Finally,
transfer the ratings and scores fronthe first page of the scoring sheet to the Debit
Worksheet.

Temporal Loss Factors

Scientific studies have shown that it will take decades if not centuries to fully replace the
functions lost at an impact site even if the mitigation is started concurrenglwith the

impacts (reviewed in Sheldon and others 2005). If functions are replaced only to the level
presentat the impact site there will be a net loss of functionfor the project (Figure 2).

@ 16
Figure 2 (from Bendor 2009):
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Regulators often require compensation for such temporal losses in functions by increasing
the size of the mitigation needed (Bendog Tt m w d 8 4EEO EO ETT x1
which is currently defined as the ratio of the area of mitigation required to the area of
wetland impacted (Figure 2).

Previous Department of Ecology guidance (Granger and others 2005) recommendsatio

of 1.5:1 to account for the temporal losses in functions to emergent and shrub wetlands.
The ratio is 2.2:1 for forested wetlands.These ratios are based on area only, not functions.
There have been suggestions that such ratios are too low (Bendor 200 but the ones
recommended by Ecology were used as the starting point in developing temporal loss
factors (ratios) in this method.

The temporal loss of functions is included in the calculations of Debits since it represents
an impactto the wetland resource and is not related to the type of mitigation being
proposed. The temporal loss factors in the worksheet are further refined ke plant
community being altered. Forests, especially eergreen forests take longer to mature and
so the functions they support will take longer to become established As a result, the
temporal loss factor is larger for evergreen forests than for deciduous forests, and the loss
factor is higher for forests than for emergent or shrub communities.

If a mitigation projectis done in advance of an impact we can assume the overall temporal
losses will be reduced. Some of the functions such as the hydrologic ones can be
established fairly early in the evolution of a mitigation site.Thus, thetemporal loss factor

is set at 125:1for advance mitigationrather than 1.5:1.

On the other hand, if a mitigation project is delayed, and impacts are incurred before a
mitigation project is installed, there is an increase in the temporal losses. Thus, the
temporal loss factor is inceased for projects that are delayed. To avoid a higher temporal
loss factor, the physical alterations at mitigation site have to be completed within one year
of the impacts. The plantings, however, may be delayed by up to 2 years if needed to
optimize conditions for success.Construction that is not completed in this time frame has a
higher temporal loss factor. A dynamic modeling of temporal losses in functions has
indicated that delays of more than 10 years will always result in a net loss and canrim
corrected by increasing the ratios even to 100:1 or higher (Bendor 2009).

NOTE:The ratings, scoring and calculations are valid for onlfjve years because wetlands
and their functions will change with time. If delays in the construction of the sitare more
than 5 years the mitigation plan will probably have to be renegotiated and the calculation
re-done. This time limit was chosen to be consistent withime that the U.S. Army Corps of
Engineerconsiderswetland delineations to be valid.

NOTE:In general it may take decades or more for mitigation sites to develop to the
point where they fully perform ecological functions. The hydrologic functions of
depressional wetlands however,can sometimes be created or restored to the proposed
levels as sooras the project is constructed.In this wetland class, the function depends
mostly on the amount of storage in the unit and the characteristics of its outlet. These
are characteristics of a depressional wetland that can be established at the time of
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construction. It may be possible to negotiate a lower temporal loss factor for the
hydrologic functions on a caséby-case basis. In this case you will need to demonstrate
how the hydrologic functions will be restored at the time of construction. Factors that
need to be discussed include, but are not limited to:

1. The predicted water levels in the depressional wetland relative to the outlet
elevations.

2. Detailed contours (elevations) of the proposed mitigation site.

3. Evidence that excavations will not pierce aqudrds that could drain the wetland.

A reduction in the temporal loss factor for the hydrologic functions, however, is generally
not appropriate for riverine, lake-fringe, or slope wetlands. The hydrologic functions in
these HGM classes partially depend dhe structure of the plant community, and this can
take several years to develop.

Temporary Impacts

Some impacts to wetlands can be considered temporary. An activity in a wetland may
impact the functions for a time, but the functions can be restablished on site. Examples
include laying pipelines or power lines through wetlands. The Army Corps of Engineers,
the U.S. Environmental Protection Agency, and Ecology divide temporary impacts into two
categories: those that can be considered shetérm and those that are longterm. The
definitions below are based on those from the interagency guid@/etland Mitigation in
Washington State: Part 1: Agency Policies and Guidafitmlogy publication #06-06-011a).

Short-term temporary impacts last for a limited time. In general, an impact is considered
short-term if the functions return to pre-impact levels within one year or one growing
season of the impactFor examplecutting emergent vegetationwithout damaging the soil
structure is a shortterm impact. The emergent vegetationthat is cut will usually return
within one growing season if the disturbance is not severeCutting shrub species that are
fast growing, such as willow, may also be considered as shaerm temporary impacts.

The cutting of foreststhat take decades to grow, however, is not considered shetgérm.
Compensatory mitigation is often notrequired for short-term temporary impacts.

Long-term temporary impacts last for more than one year but the loss of functions will
eventually be restaed over time. Long-term temporary impacts or alterationsalsocarry a
risk of permanent lossif the ecosystem is changed. Examples includeils that are
compacted by equipment, deep excavation, or pipelineenchesthat alter the water
regime. Clearing aforested wetland for a temporary access road changes the plant
community and degrades functions, such as sotgrd habitat provided by the tree canopy.
It will take many yearsfor a forestto grow back andre-establish the previous level of
function.

Long-term temporary impacts should be rated and scored as if they were permanent
impacts with the mitigation occurring within the footprint of the impact. The mitigation is
then considered as reestablishment in an area where wetland functions were abserior a
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time. If all the functions at the site are reestablished to their previous levels, the
mitigation site would have the same scores as the site before the impacts. The only
additional mitigation needed would be to compensate for the temporal lossf dunctions
and for the potential risk the re-establishment would fail. Risk is part of the credit
calculations in the next section.

NOTE:31T i A OEOAO OOAA &£ O T Ax PEDPAIETAO 10 DI x,
to their previous condition becatse the vegetation may need to be cut or mowed on a

regular basis to provide access for service. In this case, the future condition of the re

AOOAAT EOGEAA OEOA AAT 111U AA OAT OAA AAOGAA 11
indicators on the form basd on a description of the conditions at the site when it is

mowed or cut.

NOTE: Some longterm temporary impacts may change the water regime to the extent
that the Hydrogeomorphic class of the wetland will change. For example, a pipeline
through a dope wetland may create a raised berm that impounds water and changes
the wetland to a depressional one. In this case, the future condition of the site should
be scored and rated based on what the HGM class will be in the future.

NOTE: Some longterm temporary impacts to highly degraded wetlands may be
successfully mitigated within the original footprint of the impact. All the temporal

losses of functions and risks of failure could be addressed by improving the functions of
the impact site beyond whatthey were before the impact.

Calculating Cedits and Debits for Mitigation in EasternWVA Final Report August 2012 18



3.3 Calculatingsains in Functions and Valu&soposed
Through Mitigation(Credits Worksheet)

The increases in wetland functions and values that result from mitigation activities are
calculated the same way as the Delsit If a project establishes a wetland from an upland
(also known as creation), or reestablishes a wetland, then it is assumed that the mitigation
site had no wetland functions to start. You calculate credits assuming all functions score
[0] in the beginning. If the mitigation includes an existing wetland (rehabilitation or
enhancement), the credits will be based on the difference between the current scores for
OEA xAOI ATA OTEO AT A OEA EOOOOA OAT OAQs
types of mitigation activities are defined in the box below.

Definitions of Mitigation Activities

Establishment (Creation). The manipulation of the physical, chemical, or biological
characteristics presentto develop a wetland on an upland or deepwater site, where a
wetland did not previously exist. Establishment results in a gain in wetland acreagend
function. NOTE 4 EA 5838 ! Ol U #1 OPO 1 £ %le@®ENR-82A 00§
OOAO OEAADEOEI AROOAOAOEAO OEAT GERA AGHEN G E]
Federal agencies, as well as the Department of Ecology, have started usimegterm
OAOOAAI EOEI AT 0806 (Q

Re-establishment. The manipulation of the physical, chemical, or biological
characteristics of a site with the goal of returning natural or historic functions to rmer
wetland. Activities could include removing fill material, plugging ditches obreaking
drain tiles. Re-establishment results in a gain in wetland acres anfilinctions.

Enhancement. The manipulation of the physical, chemical, or biological characteristiasf
a wetland site to heighten, intensify or improve specific function(s) or to change the
growth stage or composition of the vegetation presentEnhancementis undertakenfor
specified purposes such as water quality improvement, flood water retention awildlife
habitat. Activities typically consist of planting vegetation, controllingnon-native or
invasive species, modifying site elevations or the proportionf openwater to influence
hydroperiods, or some combination of theseEnhancement resultsn a change in some
wetland functions and can lead to a decline in other wetlanfilinctions, but does not result
in a gain in wetland acres.

Rehabilitation. The manipulation of the physical, chemical, or biological characteristiosf a
site with the goal of repairing natural or historic functions and processes of degraded
wetland. Activities could involve breaching a dike to reconnect wetlands ta floodplain,
restoring tidal influence to a wetland, or breaking drain tiles anglugging drainage ditches.
Rehabilitation results in a gain in wetland function but
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Use the Scoring Form in Appendix A to determine thecoresfor each of the three functions
before the mitigation project is started, and for the time when the site has matured. Use
the information in the draft mitigati on plan to estimate what the indicators of function
would be when the site has met its goals for water regime, physical structure, plant
communities and solls.

Risk Factors

All studies of compensatory mitigation reviewed by Ecology (Sheldon and other 20pand
the National Academy of Sciences (NRC 2002) indicated thmainy mitigation projects have
not been successful at replacing the functions lost through impacts. The studmsor to

2005 showed that %2 of the mitigation projects involving reestablishment and re-

habilitation failed. The failure rate was even worse for enhancement (reviewed in Sheldon
and others 2005). As a result, the risk of a failure became a factor in the calculation of how
much mitigation is needed. Generally, the risk of failue was compensated by increasing
the area of mitigation required This is generally part othe mitigation ratio (NRC 2002).

Based on these early studies of the success of mitigation, the Department of Ecology
recommended a ratio of 2:1 (based on acreay to account for the chance that half of the
projects would fail (Granger and others 2005). For example, two acres of mitigation were
required for every acre of impacts to wetlands to account for the risk of failure. In the
Credit-Debit Method we reduceDEA AOAAEOO AOAEI AAT A OEOI OCE |
rather than asking for an increase in area. This requires a different approach to the
calculations. The risk of failure is addressed by multiplying the credits by a number less
than one. For @ample, the original mitigation ratio of 2:1 would be equivalent to a risk
factor of 0.5. The credits available through mitigation would be multiplied by 0.5. This
means that the increase in functions at the mitigation site has to be twice that of the
functions lost to account for risk. Instead of saying that the area of mitigation has to be
twice the area of the impacts, we are saying that the increase in functions has to be twice
the level of functions lost at the impact site.

Recent data, howeversuggess that mitigation has improved, and the risk of failure is less

than 50% for replacing functions and especiallyfor replacing wetland area (Balcombe

2003 7 11 out of 11 mitigation sites successfully replaced habitat functions; Kettlewell and

others 2008 -22% loss of area in 22 sites but some differences in structure and functions;

Reiss and others 2009 17% rate of complete failure to replace functionsn 29 sites;

Gutrich and others 2009 no percentages, but conclusion was that most sites were

OOMOEOAT U OOAAAOOADI 608 "AOAA 11 OEAOA OAOOI
has been reduced in the calculations of how much mitigation is requirednstead of

requiring a 2:1 ratio in functions (functions increased through mitigation/functions lost),

the ratio has been decreased to 1.5:1This is equal to aisk factor of 0.67.

The calculations used in the CrediDebit Method start with the gain in functions in a

project assuming there is no risk of failure. This basic credit score is then reduced by the
OOEOE EAAOI 06 O1T OAmEI AAO AE Amkeiduk Dathendatcdll O 1 £
approach be reversed. Rather than calculating mitigation needs by multiplying the
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approach was necessary because the method is now based on functions rather than area. A
mitigation site may provide different levels of increased functions as well as different levels
of risk. The approach to the calculationssed here makes it easier to determine up front if

a mitigation project will replace the functions lost.

Example of how ratios were used to establish risk factors
Example:
e Impact = 10 acrepoints to hydrologic functions (2 acres of impact to a wetland
with a score of [5] for the hydrologic function)
e |f we assume a 75% success rate, the basic mitigation ratio to account for risk of
failure is 1.5 to 1. This means mitigation has to provide 10 x 1.5 = 15 aqpeints
of hydrologic functions to compensate fothe 10 acrepoints of impacts.

The calculations of risk in this method use the credits provided by the mitigation site
rather than the debits incurred at the impact site. The risk needs be on the credit side ¢
the equation because it is the mitigatia that is risky, not the impact. If impacts are not
multiplied by a risk factor, the credits need to be multiplied by 0.67 to balance the
equation. Assume that the mitigation site provides 15 acrpoints of hydrologic
functions. We calculate: 15 x 0.6% 10 acrepoints. Thus, mitigation adequately
replaces hydrologic functions since 10 acr@oints were needed.

As a starting point, the basic credits achieved through mitigation are  reduced by a
risk factor of 0.67 (representing a ratio of 1.5:1) instead of 0.5 (representing a ratio
of 2:1).

The risk factorcan befurther reduced in certain cases. Specifically:

e O&F A T EOGECAOQOEIT DOl E Adhdmettthekriteribin EEddAAS G 1
guide for selecting mitigation sites using a watershedpproach (Ecology publication
#09-06-032) the risk factor is [1.0]. We assume there is little riskof failure and the
CAET O E1  AOT AOEI 110A GAAAAG Ok GuEip de@iEdOiA A 8
COEAAT AldastAO yeérs has passed since plantings were completed or one

~ AN A A2 £ oz~ oA
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are incurred.

e If a mitigation project is completed in advance, but does not meetéicriteria in the
guide for selecting mitigation sites, the riskatio is increased to 1:2 to 1. This means
the risk factor in the calculation is 0.83

e Concurrent mtigation in which the sites meet criteria in Charts 1 and 3 andhe
appropriate charts in Charts4-11 of the Ste Selection Guide (Ecology publication
#09-06-032) areAT T OEAAOAA O EAOA A 11T xAO OEOE
project. We assume that sites identified in watershed plans will be more successful
because larger scale enviromental processes are taken into account. Furthermore,
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a watershed plan usually includes analyses of the potential success of different sites
chosen for restoration. Such sites are givearisk factor of [0.9]. This is equal to a
risk ratio of 1.11:1 instead of 1.5:1.There is still a risk of failure, but it is considered
to be less than that of projects whose sites have not undergone a larger scale
analysis. To qualify for this risk factor you will need to submit the answers to the
guestions in Chart ®f the guide and fill out the worksheets in Appendhof the site
selection guide

In the absence of a formal watershed plan, you may wish to do your own analysis of
the watershed using principles outlinedChart 2 of the site selection guide (Ecology
publication #10-06-007). If this analysis is presented in the mitigation plan and the
site also meets the appropriate criteria in Charts £ 11 in the guide, he risk factor

is [0.80]. This is equal to a risk ratio ofL..25:1 instead of 1.5:1.To qualifyfor this risk
factor you will need to submit the answers to the questions in Chart 3 of the guide and
fill out the worksheets in AppendR& of the guide

The experience with mitigation, however, also has shown that certain types of projects
have a higherrisk of failure in the absence of an analysis of the watershed and landscape
processes. Thus the risk factor is increased for certain types of projects when no
watershed analyses have been done. Specifically:

Establishinga wetland dominated by herbaceas plantsis usually less successful

than one dominated by shrubs and treesThe problem lies with the difficulty in
controlling aggressive herbaceous plants such as reed canarygrdstovick and

Reinartz 2007, Wilcox and others 2007) Projects whose godk to develop an
herbaceous plant community are assigned a higher risk than the average. The risk
AAAOTI O EO OET AOAAOGAAS O mn8uv &£ O OEOAO
been done. This is equal to a risk ratio of 2:1 instead of the basi&l.

Creating a wetland from upland often has a higher risk of failure because it is more
difficult to create a water regime appropriate for a wetland than to restore one
(Hunt 1996). Creation projects that do not provide data to show the water regimis
AAANOAOGA &I O I AET OAETET ¢ A xAOI AT A AOA
of 0.67]. To avoid the higher risk factor proponents of creation need to provide (at a
minimum) the following analyses:
o Proof that excavations will not break through cafining layers that keep
water near the surface.
o There is enough water to account for evapotranspiration of the plant
community but not too much to flood the entire area.
o They have the water rights necessary for the water losses through
evapotranspiration and infiltration (if surface water is the source).

Preservation

Preservation is a tool used for mitigation even though it does not replace the actual
functions or area lost. Preservation is important at a societal level because there is
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currently no way to continue economic growth or population growth without some type of
environmental impacts. Preservation is one way to limit the impact of continued growth
on the environment (Semlitsch 2008). Preservation is given mitigation credits based on a
number of different factors that include the type of wetland or upland being protected,
proximity to the site being altered, and the degree of threat present at the site.

For a wetland, you will need to rate its functions using the Scoring Form in Appendix Adin
determine its Category using the Washington State Wetland Rating System. In addition, the
credits for preserving a Category Il wetland can be increased if there are disturbances to
the wetland that can be removed or reduced.

Criteria used to determinethe credits that can be achieved through preservatioof uplands
are:

e |ts value as habitat based on criteria used by the Department of Fish and Wildlife
and the Department of Natural Resourceslatural Heritage Program.

e LocationOAT AOEOA OiteOEA OEIi PAAOS6 OE

e Degree ofthreat from human activities.

The hydrologic and water quality functions that uplands provide are not directly
comparable to those provided by wetlands, and we do not have methods for rating then
Habitat for wildlife and plants are the only functions that are marginally comparableAs
a result, credits from the preservation of uplands can only be used to compensate

for impacts to the habitat functions. 5B1 AT A AOAAO AOA AOOE(Q
the purpose of calculating the credits available through preservation.

The department of Ecologyhasnot provided specific guidance orratios for preservation.
As a result, the scaling factors used to calculate creddse derived from the conclusions of
the multi-agency eam (WSPI) assembled by the Washington State Department of
Transportation (WSDOT 1999). Although it is not possible tocorrelate the ratios in the
WSDOT report directly to those used in this method, the low range of possible ratios falls
within the range reported in Table 1, of the report (WSDOT 1999). The factofsr
preservation are scaled so théowest ratio (assuming area is the only criterion)is
approximately 4:1 for the preservation of the highest quality wetlandunder direct threat.

Rather than ratios, the calculations again use scaling factors that are less than one. This
maintains consistency with the other credit calculations.

In addition, the best ratios for preservation apply only ithe mitigation project includes

the creation or re-establishment ofwetland area that is equal to the area lost If wetland
area is not replacedacre for acre the scaling factors are reduced by . This represents an
increase in the ratio ly a factor of2. This increase represents a policy decision to
compensate for the net loss of wetland area that results when an equal area of wetland is
not created or reestablished. Thus, one would have to preserve approximatelyacres of
the highest scoringwetland (Category | under direct threat)to replace 1 acre of impactsto
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a Category lll wetlandif an equal area is created or restablished and 8 acres of wetland
preservation if the wetland area is not adequately replaced

Certain wetlands and uplands may not be suitable for preservatioriLess suitdle sites are

given low scaling factors that are equal tavery high ratios which can exceed 100:1 by area.

311 A OEOAO 1 ECEO AOAT OAIT 0k ardconplkigyiudshitde OAOAAE
for preservation.
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CHAPTER
|dentifying Wetland Boundaries for Rating

First, determine the location and approximate boundaries oéll wetlands at the site you are
investigating. Asurveyeddelineation of the wetland, however,is not necessary to
complete data collection, unless this information is requiredor another part of your
project. The boundary, however, will need to be verified in the field. A determination of
the boundary that is not verified by a field survey may result in a differenécore. This is
especially true in forested wetlands where the boundaries are difficult to determine from
aerial photographs.

It is also highly recommended that youobtain aerial photos of the site. Thecoring form
identifies the information that needs tobe included on aerial photos or maps and
submitted with the form.

submitted with the form.

The entire wetland unit hasto be scored. Usually it is the entire delineated wetland

that is scored. Small areas within a wetland unit (such as the footprint of an impact) cannot
be rated separately. The method is not sensitive enough, or complex enough, to allow
division of a wetland unit into smaller units based on level of disturbance, property lines,
or plant communities. DO NOTSCORIONLY THE PARBEING ALTERED OR MITIGATED

Furthermore, you do not subdivide a wetland unit into different hydrogeomorphic classes

if more than one is present. A wetland unit with several wetland classes within its
boundary is treated as one class. The second page of the classification key in Appendix A
provides guidance on how to classify wetlands having several HGM classes within its
boundary.

There are, however, ecological criteria that can be used to separate very large wetlands
into smaller units for scoring. These criteria are described below.

If you do not have access to the entirenit you should do the best you can to answer the
guestions from aerial photos, using binoculars, or any other additional informationNote
your lack of access on the data forrand recordwhich questions are based onincomplete
data.
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Therating of an entire wetland unitrather than just the part ofit being mitigated or
impacted is atradel £#£2 | AAA AAOxAAT OAEAT OEZAEA (
method. None of the rapid methods developed by Ecology (theating systems and
function assessment methodgare rigorous enough to adequatelyassesshe
functions of only a small areavithin awetland unit. We did numerous tests of this
guestion,and both methods gave us invalid radts when applied to small areas
within a wetland. More detailed data are needed tadequately assess functions
only a part ofa wetland unit. This would require monitoring and measuring the
actual processes taking place in different parts of a wetland rather than
characterizing the structural indicators present, and will certainly require monthly
sampling for at least one year.

4.1 Identifying Boundaries of Large Contiguous
Wetlands inValleys(Depressional and Riverine)

Wetlands can often form large contiguous areabat extend over hundreds of acres. This is
especially true in river valleyswhere there is some surface water connection between all
areas of the floodplain) T OEAOA OEOOAOEIT T O OEA EI EOEAI
that will be rated. Alarge contiguous area of wetland can be divided into smaller units

using the ciiteria described below.

The guiding principles for separatingawetland in a valleyinto different units are the
changes in the water regimeor a lack of wetland plants Boundaries betweerdifferent

units should be set at the point where the volume, floyor velocity of the water changes
abruptly. These changes in water regime can be eitheatural or human-made
(anthropogenic). The following sections describe some common situations that might
occur. The criteria for separating wetlands into differentunits are based on the
observations made during the calibration of the rating systems and the methods for
assessing wetland functions. They reflect the collective judgment of the teams of wetland
experts that developed and calibrated the methods.

Examples of Changes in Water Regime

e Berms, dikes, cascades, rapids, falls, culverts

e [Features that change flow, volume, or velocity of water over short distances.

e The presence of drainage ditches that significantly reduce water detention in
one area of avetland.

Wetlands in a Series of Depressioimsa Valley

Wetlandsthat form ponded depressionsin river corridors may contain constrictions where
the wetland narrows between two or more depreasions. The key consideration is the
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direction of flow through the constriction. If the water moves back and forth freely it imot

a separate unit. If the flonbetween depressionds unidirectional, down-gradient, and has a
change inelevation from one part to the other, then a separate unit should be created. The
justification for separating wetlands increases as the flow between two areas becomes
more unidirectional and has a higher velocityFigure 3). Constrictions can be natual or
man-made (e.g culverts). Generally, if the high water mark in the lower wetland is 6 inches
or more lower than the high water mark in the upper wetland, then the two should be

considered as separate units for rating.

Fast water, weir, 4 Stream
beaver dam, etc. AN
(Separate) ¥ X
4 \\
/ \
’ \
/ \ .
/ \ Unit 1

Flow is stagnant or . .
barely moving; or ; .

flow is unidirectional, / \
but slow ;7 \ Area 2a
(Do not separate) g -
K -
, /
/ AN
/ N
// N
! ~._ Area2b

1

! 7
! 7
1

Figure 3.Determining depressionaletland units along a stream corridor with
constrictions. Areas 2a and 2b should be rated as one unit.

Wetlands along the banks of streams or rivers

In easternWashington, Inear wetlands along the shores of stream or river may bebroken
into units using criteria based on hydrologic factors othe distribution plants. Figure4
presents a diagram of how wetland units might be separated along a stream corridor based
on change in the water regime. Three changes in water regime all@strated: 1) a weir or
dam, 2) a series of rapids, and 3) a tributary coming into the main stream that increases the
flow significantly (generally > 25%). Figure5 illustrates how units can be separatedased
on the distribution of plants. Units carbe separated when 1) plants disappear andare
replaced with unvegetated bars or banks for at least 50 ft along the stream, andtBe

wetland plant community isless than5 ft wide along the shorefor at least100 feet.
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Unit 1

1 Unit 2

Major Tributary
>25% of Flow

Unit 3

Unit 4

Figureb5: Determining wetland units in a riverine setting basedreduced plant cover Inthis
case the river is wider thah/ft. and the wetlands on either side are rated separately.
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In cases when a wetland contains a stream or river, you must also decide if the stream or
river is a part of the wetland. Use the following guideline® make your decision:

Wetland on one side only If the vegetated wetlandarea is only on one side of a river or
stream,do not include the river as a characteristic of the wetlandinit for rating.

Wetland on both sides of a wide stream or river If the river or stream has an unvegetated
channel that is more thanl? ft (3 m) wide, and thereare contiguousvegetatedwetland
areas on both sides, treateach side as a separate unit for rating. Do not include the river
as a characteristic of the wetlad unit for rating.

Wetland on both sides of a narrow river or stream If the river or stream has a
unvegetated channeless thanl7 feet (3 m) wide, and there is ae contiguousvegetated
wetlands on both sides, treatboth sides together as one unit andinclude the river as a
characteristic of the wetland.

4.2 Identifying Wetlands in a Patchwork on the
Landscape (Mosaic)

If the wetland areabeing scoredcontainsa mosaic of wetlandsand uplands the entire
mosaicshould be considered one unit when:

e Each patchof wetland is less thanl acre 0.4 hectareg, AND

e Each patch is less thad00 ft (30 m) away from the next patch AND

e Thetotal area delineated as vegetatedetland is more than 50% of the total area of
wetlands and uplands open water, andiver bars around which you can draw a
polygon (see Figures), AND

e There are at least three patches of wetland that meet the size and distance
thresholds.

If these criteria are not met, eachvetland area should be considered aa separateunit for
this method (seeFigure 6).

.| 4 %q, ITA T £ OGEA 11006 Aiii117 OPAOAL
is one formed by riparian wetlands in the floodplains of rivers and streams. In
this landscape, vegetated wetlands, as defined by the delineatimanual, are

ET OAOOPAOOAA xEOE OODPI AT AGoe 1 £ Al OO0I
above. Treat the entire area as a wetland if the areas that meet the criteria for
wetlands are greater than 50% of the total area. In this landscape the
cottonwoods growing outside the wetland patches should be included as feature
I £/ OEA xAOI ATA EZL£ OEAU £AlI 1 xEOEET ¢
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¢ N, Figure 6:Determining unit
A : boundaries when wetlandare in
X N small patches. Each wetland
X \Wetlands polygon should be scored

o separately when the total area is
~ == Uplands less than 50% wetland.

RS

\ g

Total wetland area >50%

o—— Wetland

o—— Upland

Wetland

Total wetland area < 50% of polygapneach wetland is a
separate unit

4.3 Identifying Unit Boundaries Along the Shores of
Lakes or Reservoir$.akefringe WetlandsOnly)

Lakesor reservoirs will often have afringe of wetland plants along their shores. Different
areas of this vegetated fringe can bseparated into different units if there are gapswhere
the width of plants narrows or they disappearcompletely. Use the following criteria for
separating units along a lakeshore.

Only the vegetated areaslong the lake shoreare consideredpart of the wetland unit for
rating. Open waters within areas of plants areconsidered to be part of the wetland, but
open waters that separates patches oplants along a shoreare not considered to be part of
the wetland (Figure7).

If only someparts of the lakeshore are vegetatedwith wetland plants, separate the
vegetated parts into different units at the points where the wetlanglants thin out to less
than a foot in width for at least 33t (10m) (Figure 8).

NOTE:If the open water is less than 20 acres, the entire area (open water and any other
vegetated areas) is considered asne wetland unit, and is a depressional or riverine
wetland.
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Figure7: Lakefringe wetland showing open water that is included within the wetland

boundary. o
Open water inside the

boundary of unit
being rated.

3

i

B —

Open water outside
the boundary of unit
being rated.

Figure8: Narrow zones oilvetlandplantsalong the shore of a lake that separates the wetlands
into two units for rating

Another situation found in easternWashington is a lakefringe wetland that is contiguous
with a large wetland that extends far from the edge of the lake (Figure 9). These wetlands
are usually classified as depressional or riverine. The entire unicluding both riverine

and lakefringe wetlands should be rated as one unifsee Chapter 5)
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Figure9: Aerial photograph ba lakefringe wetland connectetb a riverine wetland without
any topographic or hydrologic breaks between them. Both types of wetlands are
rated as one using the queshs for Riverine wetlands.

Lakefringe
wetland

Riverine wetland

e Stream

Sometimes a strip obpen water is found between the wetland plantsurther from shore

and those closer to shore In this situation the open water is considered a part of ongnit
that encompasses both the rooted submerged plants offshore and the shesigle plants.

The absence of plants in the area of open water may only be temporary, or the submerged
plants are gresent but not visible because they do not grow to the surfac&.he plants may
also be absent due to wave actiomy physical removal.

4.4 Wetlands Bisected by Humaklade Features

When adepressionalwetland is divided by a humanmade feature,such asa road
embankment, the wetland shouldhot be divided into different units if there is alevel
surface-water connection between the two parts of the wetland. Water should be abie
flow equally well between the two areas. For example, if thelie awetland on either side
or a road with a culvert connecting the two, ad both sides of the culvert are partially or
completely underwater for most of the year, the wetland should bereated as one unit
Make the down gradientwetland a separate unit however,if the bottom of the culvert is
above the high water marks in the receiving wetlandor the highwater marks on either
side differ by more than 6 inches in elevation

Calculating Cedits and Debits for Mitigation in EasternWVA Final Report August 2012 32



